MODULAR TEST ADAPTER FOR RAPID ACTION ENGAGEMENT INTERFACE 

CROSS-REFERENCE TO RELATED APPLICATIONS 

Not applicable. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 
Not applicable. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates broadly to an interface connection system, and more 
particularly to a rapid action engagement interface connection system. Such connection 
interface equipment requires the frequent placement of interchangeable test adapters 
(IT A) or wiring modules with multiple minute electrical contacts in operative 
engagement with opposite co-acting electrical contacts of, for example, receiver modules. 
It is imperative that the receiver contacts and interchangeable test adapter/wiring contacts 
engage with precision to minimize wear and to prevent damaging the delicate and 
expensive equipment. 
Description of the Related Art 

The present invention relates to improvements made upon a prior invention 
disclosed in United States Patent No. 5,966,023 which is hereby incorporated by 
reference, and several other patents commonly assigned to Virginia Panel Corporation. 
In those prior patents, a rapid action engagement connection interface system was 
provided which positioned and electrically connected a testing device to a device under 
test. The testing device exercised and tested the device under test. The rapid action 
engagement connection interface system in those prior patents included a receiver (or 
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receiver module) electrically connected to the device under test and included at least one 
receiver electrical connector. The receiver included a receiver main body section 
accommodating at least one receiver electrical connector. The receiver main body had 
upper and lower receiver sections and first and second receiver sides. 

The receiver also included a pivot tab or receptacle, connected to, or integral with, 
the lower receiver section of the receiver main body section, first and second fin-shaped 
guides, connected to, or integral with, the first and second receiver sides, respectively, 
and a locking latch mechanism disposed on the upper receiver section of the receiver 
main body section. 

The rapid action engagement connection system also included an interchangeable 
test adapter electrically connected to the device under test, removably couplable to the 
receiver and including at least one test electrical connector. The interchangeable test 
adapter included a test main body section accommodating the test electrical connector, 
and a pivot tab receiver (or pivot receptacle receiver), connected to, or integral with, the 
lower test section of said test main body section. The interchangeable test adapter 
included first and second fin-shaped grooves, connected to, or integral with, the first and 
second test sides, and a locking latch receiver disposed on the upper test section of said 
test main body section. 

When the pivot tab engages the pivot tab receiver, the receiver was pivotally 
engagable with the interchangeable test adapter. The receiver was pivotally guided into 
engagement with the interchangeable test adapter utilizing the first and second fin-shaped 
guides that are introduced into the first and second fin-shaped grooves respectively. The 
receiver was secured to the interchangeable test adapter utilizing the locking latch 



mechanism and the locking latch receiver. An example of the device disclosed in the 
prior patent is shown in FIGS. 1 and 2. 

In another embodiment disclosed in the prior patents, a rapid action engagement 
interface connection system was provided for positioning and electrically connecting a 
testing device to a device under test. The testing device exercised and tested the device 
under test. The rapid action engagement interface connection system included a receiver 
electrically connected to the device under test and included at least one receiver electrical 
connector. 

The receiver included a receiver main body section accommodating the at least 
one receiver electrical connector. The receiver main body had upper and lower receiver 
sections and first and second receiver sides. 

The receiver included a pivot tab or receptacle, connected to, or integral with, the 
lower receiver section of the receiver main body section, first and second guides, 
connected to, or integral with, the first and second receiver sides, and a locking latch 
mechanism disposed on the upper receiver section of the receiver main body section. The 
rapid action engagement interface connection system also included an interchangeable 
test adapter electrically connected to the device under test, removably couplable to the 
receiver and included at least one test electrical connector. 

The interchangeable test adapter included a test main body section 
accommodating at least one test electrical connector, and a pivot tab receiver, connected 
to, or integral with, the lower test section of the test main body section. The 
interchangeable test adapter included first and second guide receivers, connected to, or 
integral with, the first and second test sides, and a locking latch receiver disposed on the 



upper test section of the test main body section. 

In another embodiment disclosed in the prior patents, a method of positioning and 
engaging a test electrical connector with a receiver electrical connector using a rapid 
action engagement interface connection system was provided. The method included the 
steps of mounting the test electrical connectors to the interchangeable test adapter, 
mounting the receiver electrical connectors to the receiver, and engaging a pivot tab of 
the receiver with a pivot tab or pivot receptacle receiver of the interchangeable test 
adapter. 

The method also included the steps of pivotally guiding and engaging the 
interchangeable test adapter with the receiver via the pivot tab and the pivot tab receiver, 
thereby engaging the test electrical connector to the receiver electrical connectors, and 
locking the interchangeable test adapter with the receiver via a locking mechanism. 

Although these devices generally functioned well and provided advantages over 
prior devices, the devices did not provide users with convenient access to the connectors 
and wires of a test adapter after the test adapter had been assembled. Such access may be 
desirable to perform troubling shooting tasks and repairs on the test adapters. One 
suggested method of obtaining access to assembled test adapters was to cut the test 
adapters in half along the length of the test adapter and then provide screws to hold the 
two halves together. This suggested modification of the test adapters suffered from 
numerous shortcomings, such as weakening the test adapter and failing to provide 
sufficiently convenient access to the contacts and wires within the assembled adapter. 



SUMMARY OF THE INVENTION 

The present invention has been made in view of the above circumstances and has 
as an object to provide an improved connection interface system that provides easier 
access to contacts and wiring for troubleshooting and repairs. 

A further object of the invention is to provide a modular interface system in which 
various components may be interchanged or replaced without replacing the entire test 
adapter. 

To achieve these goals, the present invention comprises a test adapter 
having a cover, a base, and a bushing that are separable from each other. More 
specifically, a preferred embodiment of the modular interface test adapter of the 
invention comprises a base comprising a means for accommodating at least one electrical 
connector, at least one pivot tab projecting therefrom, a fin-shaped guide for guiding the 
base into a receiver, a locking latch mechanism; and a tongue and groove structure; a 
cover having a tongue and groove structure for mating with said tongue and groove 
structure of said base; wherein said cover is removable from said base; and a bushing 
comprising a housing having an opening therein for receiving electrical cables, means for 
securing said housing to said base or said cover; and a clamp for securing electrical 
cables in said opening in said housing; wherein said bushing is separable from said cover 
and said base. 

Additional objects and advantages of the invention will be set forth in part in the 
description which follows and in part will be obvious from the description, or may be 
learned by practice of the invention. 



BRIEF DESCRIPTION OF THE DRAWINGS 
The accompanying drawings, which are incorporated in and constitute a part of 
this specification illustrate some embodiments of the invention and, together with the 
description, serve to explain the objects, advantages, and principles of the invention. In 
the drawings, 

Fig. 1 is a partial sectional side view of a prior art non-modular rapid action 
engagement interface connection system. 

Fig. 2 is an isometric view of a prior art non-modular rapid action engagement 
interface connection system. 

Figs. 3(a), (b), (c), (d), and (e) respectively are side, front, top, cross-sectional, 
and angular views of an assembled modular test adapter in accordance with a preferred 
embodiment of the present invention. 

Figs. 4(a), (b), and (c) are side, front, and cross-sectional views of a base of a 
modular test adapter in accordance with a preferred embodiment of the present invention. 

Figs. 5(a), (b), and (c) are cross-sectional, front, and top views of a cover of a 
modular test adapter in accordance with a preferred embodiment of the present invention. 

Figs. 6(a), (b), (c), and (d) are side, front, top, and cross-sectional views of a 
bushing of a modular test adapter in accordance with a preferred embodiment of the 
present invention. 

Figs. 7(a), (b), and (c) are cross-sectional, bottom, and side views of a cable 
clamp of a modular test adapter in accordance with a preferred embodiment of the present 
invention. 



Figs. 8(a), (b), and (c) are front, side, and back views of a latch of a modular test 
adapter in accordance with a preferred embodiment of the present invention. 

Figs. 9(a), (b), (c), and (d) are front, side, back, and cross-sectional views of a 
latch lock of a modular test adapter in accordance with a preferred embodiment of the 
present invention. 

Fig. 10 is a perspective view of a preferred embodiment of the invention and a 
receiver. 

Fig. 1 1 is a perspective view of an example of an alternative embodiment. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A preferred embodiment of the modular test adapter of the present invention is 
shown in Fig. 3-10. The modular test adapter of this preferred embodiment has three 
primary components: a base 400, a cover 500, and a bushing 600. Other embodiments, of 
course, may have two primary components or more than three primary components. 

A base of a preferred embodiment of the modular test adapter is shown in Figs. 
4(a)-(c). The base 400 has tabs or feet 402 projecting from one end that are placed into 
receptacles in a receiver 300 for engagement of the test adapter into the receiver. The 
end of base 400 with the projecting tabs or feet 402 additionally has a keying screw 410, 
a threaded screw hole 412, module location holes 430, and a tongue 432. The bottom of 
base 400 has a guide or fin 410 that may be used during engagement of the modular test 
adapter with a receiver. 

On an end opposite the tabs or feet 402, the base 400 has a locking mechanism, 
which, as shown in Fig. 4(c), includes a latch 800, a pin 414, a cylinder 422, a locking 



ball 424, a pivot 426, a spring 428, and a latch lock 900. The latch is shown in greater 
detail in Figs. 8(a)-(c). 

The top of the base 400 has a tongue 406 and groove 408 structure for receiving a 
cover 500. The end of the tongue and groove structure 406, 408 opposite the portion 
projecting from the top of the base 400 is open for receiving a corresponding tongue and 
groove structure in a cover 500. The base 400 further has a portion projecting from its 
top that includes recessed portions 416, 418 also for receiving a cover. The projecting 
portion has a curved section 420 that when combined with a cover 500 forms and 
opening in the test adapter for patchcords (not shown) to pass through. Each side of the 
base 400 has a fin or guide 404 that are engaged with fin-shaped grooves in a receiver 
when the test adapter is mated with the receiver. The base may be made of any number 
of different materials, but preferably is made of aluminum. 

A cover 500 of a preferred embodiment of the invention is shown in Figs. 5(a)- 
(c). The bottom of the cover 500 has a tongue 504 and groove 506 structure for attaching 
the cover 500 to the base 400. To attach the cover 500 to the base 400, the tongue and 
groove structure 504, 506 of the cover 500 had an open end that is aligned with the open 
end of the tongue and groove structure 406, 408 on the base. The cover 500 then slides 
onto the base 400 and is secured to the base by placing a screw through an opening 502 
and through hole 520 near the front 508 of the cover 500 and into the threaded screw hole 
412 in the base 400. The cover 500 in the preferred embodiment has an angled portion 
510 extending from the front 508 of the cover 500 to a flat top section 512. This shape, 
however, is not necessary and the cover may be in many other shapes. The flat top 
section then extends to a neck 514 that includes an arched portion 518 that aligns with the 
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arched portion 420 of the base 400 to receive a bushing or collar 600. The back 5 16 of 
the cover 500 has a recessed structure that corresponds to the recessed structure 416, 418 
of the base 400 when the cover is on the base. The cover may be formed of any number 
of materials but preferably is formed of plastic. 

The preferred embodiment of the modular test adapter further includes a bushing 
or collar 600 that has an oblong opening 608 through which patchcords may pass. The 
shape of the opening 608 may be as shown in Fig. 6(b), but may also be essentially any 

other shapes such as circular, hexagonal, rectangular, oval, etc. The shape of the opening 
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^ 608 shown is Fig. 6(b) is the preferred shape because it is believed to more space for 
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fy patchcords or cables than some other shapes such as circular but maintains the same 

UJ 

W device width as prior devices and provides for better clamping of the patchcords or cables 

ru 

s than openings shaped as squares or rectangles. The bushing 600 fits onto the assembled 
I , base and cover and secured using two screws placed through screw holes 604. 

5 . 

The top of the bushing 600 has screw holes 602 into which clamp screws are 
placed. The interior of the bushing 600 includes slots on opposing sides for receiving a 
clamp 700. A clamp, shown in Figs. 7(a)-(c), has an elongated shape, two screw holes 
704 for receiving clamp screws, and a curved surface 702. In the preferred embodiment 
the clamp is placed such that its ends rest in the slots in the interior of the bushing 600 as 
shown in Fig. 3(c). The curved surface 702 may face the top of the bushing 600 for 
clamping large bundles of cables and may face the bottom of the bushing 600 for 
clamping small bundles of cables. The clamp screws 308 may be tightened or loosened 
to clamp the patchcords or cables between the clamp and the upper side of the opening 
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608 in the bushing. The bushing may be made of many different materials, but is 
preferably made of plastic. 

With the previously described modular structure, easy access may be had to the 
contacts, patchcords, and modules installed in the test adapter. For example, a module 
may be removed from the test adapter by loosening the screws 308 on the cable clamp, 
removing the cover screw 302, sliding the cover 500 off the base 400, and then removing 
the module screws (not shown) from the base. Due to this easy module removal, 
modules may be easily replaced, thereby permitting spare or replacement patchcords or 
cables to be stored in a single module rather than having to keep an entire spare test 
adapter in storage. The easily removable cover also permits easy access to the pins and 
cables for troubleshooting while the test adapter is engaged in a receiver. 

Structures other than tongue and groove structures may be used for placing the 
cover 500 onto the base 400, but the preferred tongue and groove structure provides for 
EMI shielding without the use of a gasket and may require fewer parts than other possible 
structures. For example, the test adapter base and cover could each include flat surfaces 
that would oppose each other when the cover is placed on the base and additional screws 
could be used to hold the cover in place. With such a structure, however, one likely 
would include an EMI gasket between the opposing flat surfaces of the base and cover. 

Another embodiment of the invention is shown in Fig. 1 1 . In this embodiment, 
the modular interface test adapter is designed to accommodate testing of circuit boards. 
The base 400 may be of the same structure as described in the previous embodiment. 
The cover 500 may attach to the base 400 in the same manner as previously described, 
but the shape of the cover 500 is modified to accommodate card support 650. The cover 
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500 may be made, for example, of aluminum or other sheet metal. The card support 650 
includes two screw holes 652 to secure the card support to the base 400 and a screw hole 
654 to secure the card support to the cover. The card support further includes a standard 
DIN connector 656 for edge testing a circuit board 660. 

The foregoing description of the preferred embodiments of the invention has been 
presented for purposes of illustration and description. They are not intended to be 
exhaustive or to limit the invention to the precise form disclosed, and modifications and 
variations are possible in light of the above teachings or may be acquired from practice of 
the invention. The embodiments were chosen and described in order to explain the 
principles of the invention and its practical application to enable one skilled in the art to 
utilize the invention in various embodiments as are suited to the particular uses 
contemplated. It is intended that the scope of the invention be defined by the claims 
appended hereto, and their equivalents. 
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